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Genistein inhibits activities of methylenetetrahydrofolate
MetF activity assay in the presence of genistein was performed according to the 107 standard assay (described above), but genistein was added to the reaction mixture to final 108 concentrations from 0 to 500 µM. In control experiments, DMSO (a solvent used for 109 preparation of genistein stock solution) was added to the reaction mixture in the amount 110 equivalent to that used in the assay with 500 µM genistein. In order to investigate the 111 mechanism of the enzyme activity inhibition by genistein, the reaction mixture was titrated 112 with increasing concentrations of this isoflavone, from 0 to 400 µM. The concentrations of 113 NADH were between 0 and 600 µM. Enzyme reaction kinetics was determined according to 114
Michaelis-Menten and Lineweaver-Burk equations and plots. 
162
The E. coli methylenetetrahydrofolate reductase (MetF) protein has been purified, and 163 its enzymatic activity was estimated. We found that genistein inhibits the catalyzed reaction 164 in the dose-response manner (Fig. 1A) . Effects of genistein were observed at concentration as 165 low as 25 µM, and at 500 µM of genistein, the enzyme activity was almost completely 166 inhibited. DMSO, a solvent of genistein, had no significant influence on the MetF activity. (Fig. 1B) . 171
To determine a possible mechanism for genistein-mediated inhibition of MetF, the 172 enzymatic activity was measured in reactions preceded by incubation of genistein withM A N U S C R I P T
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we observed an inhibitory effect on the enzyme. However, when all three components 175 (genistein, NADH, MetF) were preincubated, this effect was even more pronounced (Fig. 2) . 176
This suggested the existence of independent interactions: genistein-NADH and genistein-177
MetF. 178
To test the hypothesis about direct interactions of genistein with NADH and MetF, we 179 have conducted molecular docking experiments. activity in the presence of genistein at µM (Fig. 1) , thus, such residual activity might be 246 enough to ensure bacterial growth despite partial inhibition by this isoflavone. Second, 247 permeability of the cell envelope for genistein may be different in different bacterial species,M A N U S C R I P T
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demonstrated previously that in Vibrio harveryi (a bacterium extremely sensitive to 250 genistein), the cell envelope permeability for crystal violet (a model molecule in such studies, 251 which is of similar size to that of genistein) was significantly higher than that in Salmonella 252 enterica serovar Tiphimurium (a bacterium closely related to E. coli) [35] . 253
Definitely, it appears that some bacteria are significantly more sensitive to genistein 254 than normal human cells, as no cytotoxicity could be observed in the latter ones at doses up to 255 100 µM in in vitro studies [36;37] . This is in contrast to cancer cells for which genistein was 256 
